Successful mitosis depends critically on the segregation of chromosomes by kinetochore microtubules. A recent paper describes a conserved protein network from Caenorhabditis elegans that is composed of three classes of molecules, each of which contributes uniquely to the building of the kinetochore-microtubule attachment site. Cheeseman et al.
proteins that likely contribute to kinetochore function in an analogous manner.
The 'kinetochore null' phenotype (Table 1) caused by depeletion of KNL group proteins is characterized by a failure to align chromosomes on a metaphase plate, the absence of anaphase chromosome segregation and premature separation of spindle poles. Cheeseman et al. [3] contend that premature pole separation can be used as a 'read-out' for the mechanical stability of the kinetochore-microtubule interface: normally, strong astral pulling forces are resisted by stable kinetochore-microtubule connections and cohesion between sister chromosomes [4] . Cheeseman et al. [3] infer that, in C. elegans embryos exhibiting the KNL phenotype, the kinetochores are unable to sustain tension because of the lack of kinetochore-microtubule attachment. KNL-1 and KNL-3 thus join the previously characterized proteins CENP-A and CENP-C, depletion of which also results in a kinetochore null phenotype [4] . Importantly, database searching for conserved motifs showed that KNL-1 defines a new conserved protein family. The human homolog is an uncharacterized protein designated AF15q14, a member of a similar protein network purified from human cells, paralleling many of the C. elegans proteins [2] .
The second, MIS group contains the highly conserved Mis12 protein (Table 1) [7] . From this and other work, Cheeseman et al. [2] propose that NDC proteins have a direct role at the kinetochore-microtubule interface.
How do these three sets of essential kinetochore proteins assemble on the kinetochore to form a functional microtubule-binding site? Cheeseman et al. Still to be identified in metazoan cells are the kinetochore proteins that link the Ndc80 complex to the microtubule lattice -there is currently no evidence that it binds microtubules on its own. In budding yeast, a protein network that includes microtubule-associated proteins (MAPs), known as the Dam1 complex, is critical for this linkage [18, 19] . In human cells, RanBP2 and RanGAP1 are needed for stable microtubule attachment to kinetochores, but do not affect the localization of the Ndc80 complex to kinetochores [20] . Whether these proteins have a regulatory function, or are part of the linkage to the microtubule lattice, is not known. It is clear, however, that finding the functionally equivalent proteins of the Dam1 complex in metazoan cells is a key step in understanding how kinetochores couple the polymerization and depolymerization of attached microtubules into force production for chromosome alignment and segregation.
